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MOVEMENT LIMITER, PARTICULARLY FOR PIVOTABLE 
ELEMENTS OF A VEHICLE SEAT 

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS 

[0001] This application is the National Stage of International Application 

No. PCT/EP2003/011533, filed October 17, 2003 and claims benefit to German 
Application No. 10249100.3, filed October 21, 2002, both of which are incorporated 
herein by this reference. 

FIELD 



[0002] The inventio nn resent disclosure relates to a device for limiting the 
movement of rotatably mounted part s, in particular pivotabl e upholstery e l e ments of 
v e hicl e seats, having a looking pi e c e which is arrang e d insid e th e rotatably mount e d 
part and which can b e mad e to rel e a s ably e ngag e with a count e r bearing, and to 

correGpondin^ly e quipp e d v e hicl e s e ats . In particular, the present disclosure relates to 
a device for limiting the movement of a rotatablv mounted backrest of a vehicle seat . 

BACKGROWiD 

[0003] A device of the generic type is disclosed by the published patent 
application DE 44 35 835 Al . The rear seat unit for a motor vehicle described therein 
is equipped with a vertically divided backrest, the backrest segments of which are 

rotatably mounted in the transition to the seat part and independently of one another 
can be folded forwards from an upright use_p osition-efase into a horizontal transport 
position. 

[0004] Smeeln the event of a frontal impact, cargo situated in the luggage 
space can strike the rear side of the upright backrest in the e v e nt of a fi-ontal impact, 
and can expose ^a sthe backrest to considerable forces . To counter such forces .4H-fee 
e v e nt of an accid e nt the backrest segments can be bolted together by means of a bolt 
horizontally displaceable transversely to the direction of travel in the event of an 
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accident . If cargo strikes one backrest segment, not only is the rotational movement 
of the latter limited by lateral locking on the body side, but the forces are also 
dissipated by way of said bolt to the body-side locking of the other backrest segmentv 
This limiting of by wav of t he bolt. Limiting the movement improv e s of the backrest 
mav improve the safety of the vehicle occupants. 

[0005] The bolt is displaced by means of a spring energy accumulator or a 
pyrotechnic charge, which is activated by a deceleration sensor responding to a high 
rate of vehicle deceleration. 

[0006] Such systems are technically expensive and in addition mav h arbor 
certain dangers for the vehicle occupants due to the high bolt speeds. 

[0007] Thus there is a need to provide a movement-limiting device which is 
reversible and which affords a conspicuously simple design construction. 

SUMMARY -QF^ THE INVENT -iQN 

fOOOS] — Th e r e is provid e d a lockmg pi e c e that op e rativ e ly m^ e racts with a 
control d e vic e situated m th e ar e a of th e jomt of th e rotatably mount e d part of a 
v e hicl e s e at . 

{0©09] — Th e operative iriteraction'is pr e f e rably achi e v e d by m e ans for th e 
m e chanical transmission of forc e , in particular by a Bowd e n cabl e . It is also f e asibl e , 
however, to us e a conn e cting rod linlcag e or a hydraulic d e vic e for this purpose. 

fOOW] — Th e loolcing pi e c e advantag e ously compris e s a bolt, pr e f e rably 
arrang e d so that it is'longitudmally displac e abl e in th e rotatably mount e d part, th e bolt 
b e ing e xt e ndable jfrom on e of th e e nd fac e s of th e part, for exampl e , but b e ing fully 
r e tract e d into the part wh e n not in us e . This' improv e s not only th e visual app e aranc e 
of th e loolcing d e vic e but also th e occupant saf e ty. 

[0011] — In ord e r to bring th e bolt automatically into e ngag e m e nt with th e 
counter b e aring, th e latt e r may hav e an inclin e d and/or arch e d e nd face. In this cas e 
th e bolt, e v e n in th e operativ e position Qan pr e f e rably b e push e d into th e part again s t 
the action of a spnrig, so that as it strik e s th e count e r bearing it r e coils, "but th e n 
e ngag e s in an und e rcut s e ction of th e count e r b e aring. 
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[0012] — On e embodim e nt of th e d e vic e for limiting mov e m e nt includ e s a 
control d e vic e that has a m e chanical guid e , in r e lation to which th e rotatably mount e d 
part is angularly adjustabl e . Th e m e chanical guid e may compris e a control cam, a 
guid e way or an e ccentric disc, for exampl e . 

[Q013] — It i s of particular advantag e if th e count e r b e aring acts as limit stop in 
one direction of rotation of the rotatably moimt e d part, and as r e l e asabl e catch d e vic e 
in th e opposit e dir e ction of rotation. Thus, for e xampl e , an upholst e ry part of a 
v e hicl e s e at can b e pivot e d right into a limit position, in which it is saf e guard e d 
against forcible overturning. Ov e rturning might occur, for e xampl e , und e r th e e ffect 
of loading in th e e v e nt of an accident or it might b e caused by misus e . On th e oth e r 
hand it can e asily b e pivot e d back as soon as a pr e defin e d r e l e as e forc e is exc e eded. 

{0014] — Ther e is also provid e d a v e hicl e s e at having at l e ast on e rotatably 
mount e d upholst e ry e lem e nt, th e movem e nt of which is limit e d by a d e vic e 
pr e viously d e scrib e d. In such a v e hicl e seat, for e xampl e , the mov e m e nt of a from a 
substantially upright position onto the s e at part is limit e d. It is furth e rmor e possibl e 
to us e th e limiting d e vic e in th e cont e xt of a v e hicl e s e at having a s e at part that can be 
fold e d from a subs tant ial ly horizontal position of us e away from th e backr e st into a 
v e rtical or horizontal transport position. Th e d e vic e can e qually w el l b e d e signed so 
as to limit th e mov e m e nt b e tw ee n s e gm e nts of th e baolcr e st that can b e fold e d from 
substantially upright positions of us e onto th e s e at port into horizontal transport 

11)008], Oneexemplary embodiment relates to a device for limiting the 
movement of a iirst^vghicle seat. The first vehicle seat h as a first upholstery element 
and a secon d upholst ery element. The first u pholstery element is rotatably mounted to 
the second u pholstery element about a hinge. The device comprises a latch 
configured to be arranged within the first upholsterv element. The latch comprises a 
bolt moveable between an operative position and a retracted position. The bolt is 
configured to extend out of the first u pholsterv element in the operative position and 
to retract intQlhe first up holster v element in the reti-acted position. The device also 
comprises a counterpart configured to be mounted near the first vehicle seat. The 
counterpart is engageable with the boh in a releasablv l ockable ma nner. The device 
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further comprises a control device configfured to be arranged in an area of the hinge. 
The control device is operativelv coupled to the bolt bv a force tra nsmitting device. 

[0009] Another exemplary embodiment relates to a vehicle seat. The 
vehicle seat comprises a first upholstery element rotatabl v mounte d relative to a 
second upholstery element at a hinge and a device for limiting the movement of the 
first upholsterv element. The device comprises a latch arranged within the first 
upholstery element. The latch comprises a boh moveable between an operative 
position and a retracted position. The boh extends out of the first upholsterv element 
in the operative position. The device also comprises a counterpart configured to be 
mounted near the vehicle se at. The counterpart is engageable with the bolt in a 
releasablv lockable manner. The device further comprises a control device arranged 
in an area of the hinge. The control device is operativelv coupled to the bolt bv a 
force transmitting device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[OOl^filfi] The drawings represent various exemplary embodiments of a 
vehicle seat and a device for limiting movement of a f=etaM: ¥rotatablv mounted part in 
schematic form. 

[OM^ OOll ] Fig. 1 shows a side view of a first vehicle seat equipped with an 
exemplary embodiment of a device for limiting movement in a position of use. 

[OM^flOll] Figs. 2 shows the vehicle seat according to Fig. 1 in a transport 
position 

[0018M111 Fig. 3 shows an enlargement of the locking piece used in the 
vehicle seat according to Fig. 1 and 2 in an extended position, 

[003 ^0014 ] Fig. 4 shows the locking piece according to Fig. 3 in a retracted 
condition^ 

1002 000151 Fig. 5 shows a control device, suitable for use in the 
arrangement, in two operative positions^ 

[0021M16] Fig. 6 shows an exemplary embodiment of a vehicle seat 
equipped in a position of use including an exemplary embodiment of a device for 
limiting movement. 
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[0022M12] Fig- 7 shows the vehicle seat according to Fig. 6 in a transport 
position^ 

[0023flfilS] Fig. 8 shows a front view of an exemplary embodiment of a 
bench seat with divided backrest and a locking of the backrest segments including a 
device for limiting movement. 

1002 400191 Fig. 9 shows an enlarged section X-X from Fig. 8^ 
[003^MM] Fig. 10 shows a confrol device for the bench seat according to 

Fig. 

[0036fiQ21I Fig. 1 1 shows another exemplary embodiment of a vehicle seat 
equipped including an exemplary embodiment of a device for limiting movement in a 
position of use^ 

[0027M22] Fig. 12 shows the vehicle seat according to Fig. 1 1 in a fransport 
position. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIME NTS 
1002800231 Referring generally to the FIGURES, a device for limiting the 
movement of a rotatablv mounted part (e.g.. an unholsterv part^ a backrest, a s eat^art, 
etc.^ of a vehicle seat is shown according to vari ous exemplary embodiments. The 
device generally includes a locking piece that operativ elv interacts with a control 
device situated in the area of a h inge or joint of the rot atablv mounted part. 
According to an exemplary embodiment, the operative interaction between the 
locking Piece and the control device is achieved bv means of a mechanical 
transmission of force, such as a force transmitted bv a Bowden cable. According to 
various alternative embodiments, it is also feasible to use a connecting rod linkage or 
a hydraulic device for this purpose. 

10024] Acc ording to the embodiments illustrated, the locking piece 
comprises a bolt arranged so that it is longitudinally displaceable in the rotatablv 
mounted part. The bolt is extendable from one of the end faces of the rotatablv 
mounted n art and mav be fiiUv retracted into the rotatablv mounted part when not in 
use. Allowing the bolt to be fiillv r etracted into the rotatablv mounted p art when not 



5 



Atty. Dkt. No. 026032-4887 
MARKED-UP VERSION OF SUBSTITUTE SPECIFICATION 



in use improves not onlv the visual appearance of the locking device but mav also 
improve t he occupant gafety. 

JO 02 5] When in an extended or operative positi on, the b olt is configured to 
releasabl v enga ge a correspo nding structure, re ferred to herein as a counter-bearing or 
support member, that is mounted at an other vehicle seat. According to an exemplary 
embodiment, the counter-bearing or support member includes an inclined and/or 
arched end face to facilitate bringing the bolt automaticallv into engagement with the 
counter-bearing or support mgmbgr. Acpording to sugh an embodiment, the bolt, 
even in the operative position, can be pushed into the rotatablv mounted part against 
the action of a spring so that the bolt recoils as the bolt strikes the counter-bearing or 
support member, but then engages in an undercut section of the counte r-bearing or 
support member. 

[00261 According to an exemnlarv embodiment, the device for limiting 
movement includes a control device that has a mechanical guide about which the 
rotatablv mounted part is angularlv adjustable. The mechanical guide, for example. 
mav comprise a control cam, a guide wav or an eccentric disc. 

[0Q27J According to an exemplary embodiment, the counter-bearing or 

support member acts as limit stop in one direction of rotation of the rotatablv mounted 
part, and as releasable catch device in the opposite direction of rotation of the 
rotatablv mounted part. Thus, for example, an upholsterv part of a vehicle seat (e.g.. a 
backrest, a seat part, etc.^ can be pivoted into a limit position in which the upholsterv 
part is safeguarded against forcible overturning. Overturning might occur, for 
example, under the effect of loading in the event of an accident or it might be caused 
bv misuse. On the other hand, the upholstery part can eagilv be pivoted back from the 
limit position as soon as a predefined release fo rce is exceeded. 

100281 According to an exemplary em bodiment, the limiting device mav be 
used in the context of a vehicle seat having at least one rotatablv mounted backrest to 
limit the movement of the backrest a from a subst antially upright position onto the 
seat part. According to another ex emplary embodiment, the limiting device mav be 
used in the context of a vehicle seat having a seat part that can be folded from a 
substantially horizontal uge position awav from the backrest into a vertical or 
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horizontal transport position. According to a further exemplary embodiment, the 
limiting device mav be used to limit the movement between segments of the backrest 
that can be folded from substantially upright use positions onto the seat part into 
horizontal transport positions. 

[0029] Referring to Figs. 1 and 2. a vehicle seat 1 ig^shown in Fig. 1 and 
^according to an exemplary embodiment. The vehicle seat 1 comprises a seat part 3 
coimected to the vehicle floor 2^ and a backrest 5 rotatably connected fe^=et eto the 
seat part 3 in the area of a hinge or j oint 4. The backrest 5 can be folded from a 
substantially upright use p osition ef^ise- f shown in Fig. 1) in the direction of another 
vehicle seat 6 arranged in front of #H sthe vehicle seat 1 into a horizontal transport 
position (shown in Fig. 2). 

1003 90030 1 The vehicle seat 1 with further comprises a movement limiting 
device is provid e d in ^Sf^m area of the backrest 5 remote from the hinge or joint 4 

comprises a locking piece ^2 provided with a bolt 9 that can be pushed out of the 
upper end face 8 of the backrest 5. AThe vehicle seat 1 further comprises a control 
device 10 operatively connected to the rnoyement limiting device. According the 
embodiment illustrat ed, the control device 1 0 comprisin g comprises a control cam 1 1 
and a feeler 12 is-arranged in the area of the hinge or joint 4. The feeler 12 and the 
bolt 9 operatively interact by way of a mechanical force-transmitting device 13 in the 
foHB-e f. shown as a Bowden cable 14^ in such a way that the feeler 12, which is 
pressed in by liie control cam 1 1 when the backrest 5 is folded forwards, pushes the 
bolt 9, connected to the other end of the Bowden cable 14, forwards fo rward above the 
end face 8. 

[003 00031 1 As con bo soon from Refemngio Fig. 5 ^2 in particular, the bolt 9 
can now is configured to be releasably latched in a counter-bearing or support member 
1 5 situated on the rear of th e oth e r v e hicl e s e at 6. This s e rv e s, on th e on e hand, to 
Bfesentanother vehicle seat 6. According to an ex emplary embodiment, the function 
of the counter-bearing or support member 15 is two-fold. First, the counter-bearing or 
support member 15 presents a predefined resistance necessary to the return of th e 
bacla e st 5, and on th e oth e r to pr e v e n tt he backrest 5 from the horizontal transport 
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position to the substantia lly upright use nosition. Second, the counter-bearing or 
support me mber 1 5 prevents any forcible overturning of the backrest 5 due to 
overloading of the rear side 16. 

[OO M00321 ¥h eReferring Figs. 3 and 4. the locking piece 7 d o pict o d in Fig. 
3-aad-4is shown according to an exemplary embodime nt. The lock ing piece 7 
comprises the bolt 9 which, when the backrest 5 is folded forwards (shown as arrow 
A) into the transport position, is pushed out of the backrest 5 (shown as arrow B) by 
the Bowden cable 14 assisted by a compression spring 17 and then protrudes from 
itsthe end face ^8 of the backrest 5. The bolt 9 is naturally withdrawn against the 
resistance of the compression spring 17. As itthe bolt 9 engages-in the counter- 
bearing or support member 15. the bolt 9, rounded with a domed shape at its 
projecting end, overcomes a first projection 19 integrally formed th e r e on, on the 
counter-bearing or support member 15. which is relatively short and which is passed 
over as the bolt 9 recoils when the backrest 5 is folded in the direction of the arrow A. 
Th eOnce the bolt 9 nprinein g passes the first projection 19. the bolt 9 springs back into 
its projecting position then li e s and is positioned in a recess 20 on a fiirther, more 
salient projection 21 of the counter-bearing or support member 15. which can no 
longer be overcome, even under high load, and which serves as limit stop for the 
rotational movement of the backrest 5. 

[0033 00331 During the brief compression the bolt 9, duo to a cavity 22 
which is let into the latt e r and in whic h of the bolt 9 as it passes the first protection 19. 
the bolt 9 ca n be displaced without affecting the confa-ol device 10. Referring to Fig. 3 
in particular, the bolt 9 defines a cavitv 22 configured to receive the end piece 23 of 
the Bowden cable 1 1 can mov o . can 14. The cavitv 22 allows the bolt 9 to be 
displaced in r e lation th e r e to , relative to the end piece 23 of the Bowden cable 14 so 
that there is no reaction on the control device 40 t10 as the bolt 9 passes the first 
projection 19. 

folded back into the use p osition (in the direction of «s©-(arrow C), the bolt 9 is first 
disengaged from the recess 20 under renewed compression and is then retracted into 
the backrest 5 (in the direction of arrow D) until its^ domed end of the boh 9. is 
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aligned approximately flush with the end face fe8 of the backrests. In this position4tj 
the bolt 9 is largely invisible and does not adversely affect the handing of the vehicle 
seat 1 . 

[0034 0035 ] TheAs stated above, the locking piece 7 is mechanically 
connected by way of the Bowden cable 14 to the control device 10 shown in 10. 
Referring to Fig. 5, whie hthe control device 10 comprises a control cam 1 1 fixed to 
the seat part l^and a feeler 12 pivoting with the backrest 5. The feeler 12 has a pin 24, 
which is pressed onto the contour of the control cam 1 1 by means of a compression 
spring 25. The compression spring 25 must obviously haveh as a greater stif&ess than 
the compression spring 17 acting in the locking piece 7, which is essentially intended 
to permit releasable engagement of the bolt 9 in the counter-bearing 15. The pin 24 is 
pushed iftinto the backrest 5 as itthe pin 24 runs over the contour of the control cam 
(forwards folding oQ lj§ the backrest # 75 is folded forward in the direction of arrow 
A^ ^ therebv pushing the boh 9 b«fi^ pushed out bwia the Bowden cable 14. or 14. 
Reciprocally, the pin 24 is forced back out of the backrest 5 b v the compression 
spring 25 when the bolt 9 is retracted (rearwards folding ofa § the backrest x 5 is folded 
rearward in the direction of arrow C). 

[0035 00361 fe-theReferring to Figs. 6 and 7. a vehicle seat 1 is shown 
according to Fig. 6 and 7 another exemplary embodiment. According to the 
embodiment illustrated, both the backrest 5 and alse-the seat part 3 are folded from a 
US&jposition of use Tfi g f shown in Fig . 6) into a transport position rshownin F ig. 7). 
For this purpose the seat part 3, on its side remote fi-om the backrest, is rotatably 
connected by means of a further hinge or joint 26 to the vehicle floor 2, and can be 
pivoted from thea horizontal use p osition into a vertical transport position, in which it 
bears , for instanc e , on the other vehicle seat 6,arranged in front of it rthe vehicle seat 1 . 
The backrest §^of the vehicle seat 1 can then be pivoted forwords forward into a 
horizontal fransport p osition. 

1003 600371 In order to protect the front vehicle seat 6 from cargo striking it 
in the event of an accident, a protective plate 27 can be drawn out of the seat part 1 
when the seat part 3 is p ivoted into the vertical transport position. The foro e s Forces 
acting fe^=ee aon th e protective plate 27 are dissipated via the joint 26 and a locking 
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piece 7- 




►7 into the vehicle 



floor 2 and/or the front vehicle seat 6. The locking piece 7 is arranged in th e seat part 
3 and is configured to be connected to a counter-bearing or support member 1 5 
mounted to the vehicle seat 6. According to a n exemplary embodiment, the locking 
piece 7 is arranged in an area of the seat part 3 facing the backrest 5^and is provided 
with a bolt 9 which can be aa textended out of the relevant end face 8 and which also 
engages in the counter-bearing or support member 1 5 as soon as the seat part 3=is 
situated in athe vertical transport p osition. 

f003 ?00381 The locking piece 7 and counter-bearing iS or support member 
15 illustrated in Figs. 6 and 7, correspond in fimction and construction to the 
e mbodim e nt embodiments of the locking piece 7 a nd counter-bearing or support 
member 1 5 previously describedr with refer ence to Figs. 1 through 5. 

rOOa«^- A00391 Referring to Pies. 8 and 9. a vehicle seat is shown 
according to another exemplary embodiment. According to th e embodiment 
illustrated, the vehicle seat is shown as a vehicle bench seat 28 equipped with an 
exemplary embodiment of a movement limiting device and having a divided backrest 
5 is d e pict e d in Fig. 8.^ The backrest 5 is divided into backrest segments 29.1, 29.2, 
which ind e p e ndentl v can each be pivoted forward independent of one another can be 



s e at part 3.4 .3. 

[003#^fi] In order to dissipate overloads, which in the event of an accident 
mav act upon the rear side of a backrest segment 29. 1 , 29.2, through the entire 
backrest 5, the segments 29.1 and 29.2 in their upright position of u se positions can be 
interconnected by way of two locking pieces 7.1, 7.2. on e of which 7.2. One of the 
locking pie ces 7.1. 7.2 is arranged in each backrest segment 29.1 and 29.2 and which 
e ngages in are config ured to engage a counter-bearing or a suppo rt member 15.2. 15.1 
arranged in the other backrest segment 29.2, 29. 1 . In a departure from the 
embodiments previously described, bolts 9.1, 9.2 of the locking pieces 7.1, 7.2 are in 
this case actuated so that they aFe-ft »extend ou t when the backrest 5 is in the 
position of use but mid are refracted into the backrest 5 when folding one of the 




by means of hinges or j oints 4.1 to 4.3 onto th e 
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backrest segments 29.2. 29.1 over into the transport position eatd-d eso as to not 
impede a passenger sitting next to the folded backrest segment 29. 

[004^ 0041 ] As can b e s ee n from Fig. 9, at Al the occurrence of a force F 
(shown in Fig. 9) acting on the backrest segment 29.1. the b ackrest segment 29. 1-this 
is supported by way of the longer projection 2^ 21 A acting on the bolt 9.2 of the 
other backrest segment r 29.2. Should the force act on the other backrest segment 
29.2, the force is transmitted by way of the laterally inverted locking piece 7.1. Both 
backrest segments 29.1, 29.2 are in turn connected by way of lateral arresting 
mechanisms 30.1, 30.2 to the vehicle body. The movement limiting device therefore 
serves to distribute any force acting off-center to both of the arresting mechanisms 
30.1 and 30.2. 

[M4iM42] The locking pieces 7. 1 , 7.2 are actuated by way of two control 
devices 10.1, 10.2 arranged in the area of the middle hinge or j oint 4.2 and connected 
to Bowden cables 14.1 and 14.2. 

[0042QM1] In order to be able to fold the backrest segment 29. 1 forward 
soparatolv. separate of backrest segment 29.2. the projection 21.1 designed to rotate in 
the counter bearing or support member 15.1 must be temporarily pivoted backwards 
by means of an actuating device (not shown). The other backrest segment 29.2 is 
similarly released by an actuation of the counter-bearing or support member 15.2. 
The articulated support for the projections 21.1 and 21.2 must obviously bei § provided 
with a releasable locking mechanism w hich is capable of withstanding the loads in the 
event of an accident. 

[0©43flflM] As shown in Fig. 1 0, the control d e vic e s 10 ar e a control device 
10 is show n according to another exemplary embodiment. T he control device 10 
illustrated in Fig. 10 is in principle-ef similar in^design and_ construction to the 
embodiments previously represented. TheHowever. according to the embodiment 
illustrated in Fig. 10. the control cfflfascam 1 1 areig designe d, how e v e r, so that the pin 
24 is pushed in when the backrest 5 is in the upright position aa dtherebv extending 
the bolt 9 is oons e au e ntlv run ou t of the backrest . 

[0«44fl045] Referring to Figs. 1 1 and 12. a vehicle seat is shown according 
to another exemnlarv e mbodiment. The vehicle seat according to Fi g illustrated in 
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Figs . 1 1 and 12 largely corresponds to the embodiment according to Fig. 6 and 7, but 
in contrast to this the seat part 3 in the hinge or j oint 26 can be folded approximately 
1 80 ° forwards degrees forward into a horizontal transport position, thereby increasing 
the load floor considerably. 
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